Facilitating functional analysis of the Saccharomyces cerevisiae genome using an EGFP-based promoter library and flow cytometry.
A promoter library was generated to facilitate identification of differentially regulated promoters in Saccharomyces cerevisiae. The library was constructed in a vector containing two reporter genes (EGFP and lacZ) divergently arranged about a unique cloning site. Approximately 2x10(5) clones were obtained and a flow cytometer was used to screen the library for copper-induced EGFP expression. A DNA fragment conferring copper-inducible expression of EGFP was rapidly identified. This DNA fragment, which contained several motifs associated with copper and oxidative stress homeostasis, lies upstream of two 'orphan' genes of unknown function. Further studies comparing expression from episomal vs. integrative vectors showed that construction of a similar library using an integrative vector would further enhance rapid identification of genes that are differentially regulated in S. cerevisiae. The ability to identify regulated promoters rapidly should facilitate the functional analysis of the yeast genome by identifying genes induced by specific physiological conditions.